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A.J1.)KypaBJieB 



AHTEHHOE YCTPOMCTBO C YnPABJlflEMOM 
flMArPAMMOM HAnPABJlEHHOCTM M 
nJlAHAPHAfl HAnPABJlEHHAil AHTEHHA 

SafiBJifieMoe M3o6peTeHi4e othoci/itc5i k aHTeHHbiM ycrpoMCTBaM n 
npkieMonepeAaiouLteMy o6opyAOBaHMK> /uifi nepeAani/i \n npi/ieivia pa3Jii/iMHbix bi^aob 

MHCjDOpMaLlMM, npMMeH5ieMblM B 6ecnpOBOflHbIX JlOKaJlbHblX CeTfIX CB«3M. 

B HacT05m4ee BpeM5? JioKaxibHbie 6ecnpoBOAHbie ceri/i noxiyHaiOT Bce 6ojiee 
LUi/tpoKoe pacnpocTpaHeHMe b ccfDepe iiH4)opMaTi4Kii f\n9\ nepeAasi^ m 
pacnpeAejieHMfi ASHHbix 14 ppyroih iiHc|3opMai4iiii mg^kav MHO>KecTBOM 
nojibsoBaxeJieii, HanpkiMep, Me>KAy HaxoAHUiuMMcn b oahom SAaHiiM cepBepaMM, 
nepcoHanbHbiMM KOMnbiOTepaMii ti laptop KOMnbiorepaMn Gea orpaHimeHiiH 
noABiDKHOCTH 3TMX ycTpoficTB. RpM i4cnojib30BaHiii4 B TdKvix cex^x nopraTMBHbix 
KOMnbJOTepoB MX ocHaa4aiOT aHTeHHbiMw ycrpoMCTBaMM pas/inHHbix tmpob m 

pa3JiMMHbiMii npiieMonepeAaiOLi4i4Mi4 ycxpoficTBaMii. AHreHHbie ycrpoMCTBa fv}s\ 

* 

TaKl4X KOMnbK)TepOB AOJl>KHbl MMeTb BblCOKMM K034)4>l/ll4l4eHT yckiJieHii5?, An^ 

o6ecneHeHi4n Sojibiuoro paAi^yca p,ei^orBm, 6biTb MajioraSapnTHbiMn, HedojibiUMMi^ 
no Becy, Hecno>KHbiMM b i/iaroTOBJieHMM m npn 3tom AOcraTOHHO miipoKMe 
cjDyHKUMOHa/ibHbie bo3mo>khoctm. OSbiHHO An« noBbimeHMfl K034)ct)Mi4MeHTa 
yciiJieHMfl aHTeHHbi yaejivmnBaioT ee aicrMBHyio nxiouiaAb, i/icnojib3yK)T 
HanpaBJieHHbie aHTeHHbi m ynpaBJi^eMbie aHTeHHbie pemeTKH. 

l/l3BeCTH0 aHTGHHOe ycrpoi^CTBO Ail^ nopraTMBHblX KOMHblOTepOB, 

BKnK)HaK)U4ee noAiio>KKy, Ha oahom cropoHe KOTopoM b npoBOA^LUeM cnoe 
cct)opMMpoBaHbi ABe lAeneBbie aHTeHHbi. Ha ffpyrovi cTopone noAno>KKM 
pa3Meu4eHbi ABe npoBOAniAi^e niiHi4i/i A^fi dJieicrpumecKoro coeAMHeHi/i5i LueneBbix 



aHTGHH C COOTBeTCTByiOLMMMM C})l1AepHblMI1 TOMKaMM [1]. B MSBeCTHOM BHTeHHOM 

ycrpoMCTBe oahb aHTCHHa pa6oTaeT b pe>Ki/iMe npneMa, a APyra^ - b pe>KkiMe 
nepeABHn, b pesyjibTare Mero ornaAaer Heo6xoAi^MOCTb b npt^MeHeHMui 
nepeicniOHaTeji5i npMeMa-nepeAaMM. OAHaKO napaMerpbi m ct>yHKMiioHajibHbie 
B03M0>KH0CTM M3BecTHoro aHTeHHoro ycTpoMCTBa BecbMa orpaHimeHbi. 

l/lsBecTHa njiaHapHasi aHTeHHa [2], BioiioHaioiiia^ pyiBneKvprnecHyio nnacTi/iHy 
3aAaHH0M Tonu4i/iHbi, Ha BepxHeM m HM>KHeM noBepxHOCT5ix KOTopoii waHeceHbi 
saaeMJieHHbie npoBOfVMi\]Ae cnoi4 i/i c4)opMiipoBaHbi aiaMBHbie aneMeHTbi 
njiaHapHOM aHTeHHbi. BbicoKOHacroTHa^i jimhm^i cb^si^ b MviKponojiocKOBOM 
McnojiHeHMki pasMeiMeHa b ToniMe piyisneKipvi^ecKOVi n/iacTtiHbi. 

HaHeceHne ojieMeHTOB aHTeHHbi Ha flyioneKvprnecxyio njiacTMHy seAer k 
yMeHbLueHMK) paaiviepa n 3ct)ct)eKrMBHOM nfiou4aAi^ 3ti4x aneMeHTOB, a, 
cjieAOBaTenbHo, k cHMKeHMio ycujieHMn aHTeHHbi i/i pacmtipeHMK) A^arpaMMbi ee 
HanpaBJieHHOCTM. KpoMe Toro, pasMeiMeHi/ie BbicoKOHacTOTHOM jimhmm b Tonu\e 
nnacTMHbi ycnoKH^eT npouecc waroTOBJieHMfl aHTeHHbi. 

l/l3BecTH0 aHTeHHoe ycTpoi^CTBO c ynpaBJiHeMoii Ai^arpaMMofi 
HanpaBJieHHOCTM [3], BKniowaioLuee BbinojineHHoe m Aecj^opMnpyeMoro 
AM3JieKrpi4MecKoro MaTepnana ocHOBanMe b bma^ ai^ckb c paAMa/ibHO otxoa^immmm 
OT Hero np^MoyrojibHbiMM njiacTHHaMM. Ha nnacTMHax c AByx CTopoH nenaTHbiM 
MOHTa>KOM BbinojiHeHbi ajiewieHTbi aHTenn, HM>KHflfl noBepxHOCTb AMCKa BbinojiHena 
npoBOA^LiieM, a Ha Bepxnefi noBepxHOCTii Ai^CKa paaMeiiieHbi a/ieKrpoHHbie 
KOMnoneHTbi a^^ coeAi^HeHM5^ ajieMenTOB aHTeHH c npneMonepeAaioutkiM 
ycTpowcTBOM. ilJiacTMHbi c anewieHTaMM aHTenH b paSoMeM cocto51hiiii 
ycTaHaBJiMBaK)T nepneHAMKyjinpno njiocKocTi/i A^cKa, a no oKOHHaHMH ceaHca cb^31i 
npM>KMMaK)T K noBepxHOCTM AMCKa, aa cneT Mero yAaeTCH yivieHbLUMTb ra6apMTbi 
BHTeHHoro ycTpoMCTBa B Hepa6oMeM cocto51hmi/i. 

MaBecTHoe aHTennoe ycTpoficTBO WMeeT cnomiyio KOHCTpyKLimo, TpyAoeMKO 



B iiaroTOBJieHMki, nepeeoA ero b paSoMee nojio)KeHiie ocyiMecTBXineTCfi BpyMHyio m 
3aHi4MaeT sHasMTejibHoe BpeMs^. 

i/l3BecTHa njiaHapHa5i aHreHHa [4], BicnioHaioLMa^ ABe coeAiiHeHHbie Apyr c 
ApyroM flyiBneKrpmecme ruiacTMHbi, Ha BHeaiHux noBepxHocrnx KOTopbix 
cct)opMk]poBaHbi JioronepuiOAMHecKkie aKTkiBHbie a/ieMeHTbi aHreHHbi coeAiiHeHHbie c 
oSufi^M saseMJieHHbiM LteHTpajibHbiM npoBOAHMKOM. Me^KAy BHyrpeHHMMM 
noBepxHOCTOMH fffAsneKipmecmx nxiacTMH pasMemieHa 4)tfiAepHa» jimhi^a. 

MssecTHa^i nnaHapHafi aHxeHHa nis/ieeT LUMpoKn^i Ai^ana30H pa6oHkix nacTOT n 
He6ojibiuiie pasMepbi, oAHaKo K03c|)ct)iiUMeHT ycn/ieHM^i aHreHHbi OKa3biBaeTC5i 
HeAOcraTOHHbiM a^^ yKa3aHHbix 3aAaH, a KOHcrpyKMMfi — i/i3JikiujHe crio>KHOii. 

l/l3BecTH0 aHTGHHoe ycrpoiicTBO c HanpaBJieHHbiMM anreHHaMM [5], 
BKJiioHaioLMee cToiiKy, ycTanoBJieHHyK) na ocHOBaHMi/i c B03M0>KH0CTbK> ee 
BpameHMfl BOKpyr ocm, m, no MenbiueM Mepe, nerbipe AMaJieicrpuHecKnx nnacTUHbi, 
OAHa M3 KOTopbix 3aKpenjieHa ropM30HTaiibHO na Bepxneivi ropue cxpowKM, a 
ocTajibHbie LuapHnpHo npuKpenneHbi k pe6paM ropii30HTajibHoii n/iacTMHbi. Ha 
BHeujHeM nosepxHOCTM mymoih njiacTMHbi cct^opMnpoBaH aicniBHbii) ajien/ieHT 
niianapHOki aHreHHbi, a Ha Bnyrpenne^ noBepxHocm noMeu4eH pec|)Jieiaop 
aHreHHbi. BpauieHiie njiacniH MO>Ker ocyuiecrBJinrbC^i BpyMHyio hjim nocpeAcrBOM 
MexaHMHecKoro mjim 3JieiapMMecKoro npuiBOAa. 

M3BecrHoe anreHHoe ycrpoMcrBo invieer cjioKHyio KOHcrpyKLiMK), ee cSopKa 
rpe6yer npMMeneHMn pywHoro rpyAa. KpoMe roro, na opMenraLiMio KeoH/xoPi anrennbi 
B rpe6yeMOM HanpaajieHMi/i 3arpaHUiBaercfi 3HaMi4rejibHoe BpeM^i. 

l/l3BecrHa njianapHa^i nanpaBJieHHa^i MiiicponojiocKOBas? anrenna [6], 
BKnioHaioLLtafl A^d^e^rpMHecKyio n/iacruiHy, na oahom noBepxHocri/i KoropoM 
Hanecen saseMJiennbifi cnoih m npoBOA^iMero Marepnaiia, a na npori4Bonorio>KHOM 
noBepxHOCTM c4>opMMpoBaHbi B BuiA^ KBaAparHbix npoBOA^LLiMX nnoLi4aAOK 
pect)JieKrop, aiai/iBHbiM axieMenr m At^peKropbi. 



M3BecTHa^ aHTGHHa HMeex ysKyio A^arpaMMy HanpaBJieHHocru, ho 
flocTwraeTCfl 3tot peayjibxaT sa cMer ysennMeHMfl pasMepoB aHTeHHbi. 

HaM6onee 6/im3kmm no cosoicynHocTM cymecTBeHHbix npwsHaKOB k 
saflBJifieMOMy aHieHHOMy ycrpoMcxBy c ynpaBJifieMOM fluarpaMMoii 
HanpaBJieHHocTM s\BmeTC^ aHxeHHoe ycTpoficTBO [7], BioiiOMaioLMee saKpenjieHHbiM 
Ha ocHoeaHMM nojibiii Kopnyc m3 flusjieiapimecKoro Marepnana b cJjopMe npHMoii 
MeTbipexrpaHHOM npiisMbi, Ha Ka)Kfloii ms 6oKOBbix rpaneK Koxopoii c BHeiuHeM 
CTopoHbi BbinonneHbi nanpaBJienHbie aHreHHbi. r\9^Tas\ anreHHa aaKpenneHa na 
BHyrpeHHew neperopoAKe Kopnyca, ycTaHOBJieHHofi BeprnKajibHO b ero 

LieHTpaJlbHOM HaCTM. OCHOBBHI^e yCTpOflCTBa BbinOJIHeHO B BMAe HeCKO/lbKMX CJIOeB 

nenaTHbix nnar, hm>khmm cjiom KOTopofi naroTOBJieH m Mejanna m saaeMneH, a na 
nocjieAyK)U4Mx cji05ix pasMeiiieHbi Ae^i^Tejib molmhoctm, aKpan, cfDasocABMraicmaf? 
cxeMa c ynpaBJi^K)Li4kiMi4 jit/iHi/i^Mii cb^ism. CoeAMHenwe anrenH c c))a30CABMraK)U4eM 

CXeMOM OCyLUeCTBJl^eTC^I KOaKCWaJlbHblMM JlMHMflMM CBfl3M. 

l/l3BecTHoe aHTeHHoe ycxpoMCTBO o6ecneHMBaeT nocTo^iHHoe pacnojio>KeHiie 
njiocKOCTew aHxeHHbix sneMenTOB b HanpaBneHnn, nepneHAMKy/iflpnoM ocHOBannK), 
MTo oSnerMaer opueHTaqMio aHxeHH b npocrpaHCTBe. OAHaKO i/i3BecTHoe anreHHoe 

yCTpOMCTBO-npOTOTUn MMeer CJ10>KHyiO KOHCTpyKMMK), TpyAOeMKO B M3rOTOBiieHMM, 

raK KaK rpeSyer npiiMeneHi/in P^/\^ pyMHbix onepaunii. 

HaM6ojiee 6jim3ki4m no coBOKynHocTH cyuiecTBeHHbix npM3HaKOB k 
3aflBnfleM0M n/iawapHOM HanpaBjieHHoti anxeHHe ^Bn9\eTc^ njiaHapnaji anreHHa [8], 
BKnioHaioiJ4a5? 3a3eMJieHHyio njiacTkiHy, Ha KOTopoM c noMOLqbK) dJieMGHTOB 
KpenneHMfl, BbinoriHeHHbix b BHAe ctoji6mkob, ycTaHOBJien njiocKWM aKTMBHbiM 
3JieMeHT T-o6pa3Hoii <^opMbi, Ha oahom CTopone ajieKTpwMecKM coeAnnenHbiM c 
3a3eMJieHHOM njiacTi4Ho(i, a na APyroM cropone noAKnionaeMbiM k BbicoKOMacTOTHOf) 

J1MH1414. 

l/l3BecTHan njianapHa^i aHTeHHa - npoTOTwn coctomt m 3Ham/iTejibHoro 



MMcna OTAe/ibHbix nejaneih, hto cHM^Kaer npoM3BOAMTeJibHocTb ee c6opKii. 

TexHMHecKOM aaflaneM, hb peiueHMe KOTopoM HanpaejieHa 3afiBJi5qeMa5) 
rpynna M3o6peTeHiiM, mn^eTos\ paspaGoTKa xaKoro aHxeHHoro ycrpoKcTBa c 
ynpaBJi5ieMOM jxviarpaMtAoui Hanpaa/ieHHOCTM m McnoJibsyeMOM b 3tom ycrpoMCTBe 
njiaHapHofi HanpaajieHHOM aHxeHHbi, KOTopbie, coxpaHs;) AOCTOMHCTBa nporoTiinoB, 
MMejiM 6bi MeHbLuee KOJiMHecTBo A^TaneM, npocryio m ABiiieByio KOHCTpyKUMio Ha 
ocHOBe nenaTHbix n/iar, mvipome c}>yHKL4MOHanbHbie bo3mo>khocti4, BbicoKi^fi 
K03c|)ct)Mi4MeHT ycMJieHMJi M no3BonflnM nojiHOCTbK) MCKfiJOHMTb npuMeHeHne pyHHbix 
onepaMkiM npM mx i43roTOBJieHi4ki m c6opKe. 

riocTaBJieHHafl saAana pemaeTC^ xeM, hto sa^BJi^ieMoe aHTeHHoe 
ycrpoMCTBO c ynpaaxi^ieMOM Ai^arpaMMOM HanpaBJieHHocTM BKnioMaeT no MeHbmeCi 
Mepe rpn nnaHapHbie HanpaajieHHbie aHTGHHbi, Ksoivxayh 143 Kojopbix Bbino/iHeHa b 
BMAe AUSJieKTpuHecKOM njiacTMHbi, Ha KOTopoM c noMOU4bK) sjieMeHTOB KpenneHM5i 
ycTanoBiieH c 3a3opoM m napajuiejibHO eiA nnocmih aKTHBHbiM ajieMeHT aHTeHHbi, a 
oSpau^eHHa^ k aiaiiBHOMy 3JieMeHTy nosepxHocTb njiacTMHbt MeTajiJiM3MpoBaHa \a 
cny>Ki4T pec}>jieicropoM aHTeHHbi, npn 3TOm ynoM^iHyTbie njiacTMHbi coeAMHenbi no 
pe6paM TaK, hto o6pa3yK)T 6oKOBbie rpanii ycTaHOBJieHHoro na ocHOBaHMM nonoro 
KOpnyca b c)3opMe nps\Moih npusMbi c MeTannii3MpoBaHHOii BHeiuHefi noBepxHOCTbio, 
TopuoBa5? rpaHb Kopnyca BbinojineHa b bma^ Ai^^i^eicrpHMecKOM n/iaoTMHbi c 
MeTajiJiki3MpoBaHHOM BHeujHeii noBepxHocTbK), Ha BHyTpeHHeii noaepxHOCTM 
TopuoBofi rpani/i Kopnyca pa3Meu4eH aHTGHHbm KOMMyTaTop, noAKnioMeHHbiH 
nocpeACTBOM ynpaBJi»K)U4kix rwAHm cb5?3M k 6iiOKy ynpaajieHi^f) aHTennbiM 

KOMMyraTOpOM M COeAHHenHblfl C nOMOLqblO BblCOKOHaCTOTHblX JIMHUIM CB5)3M c 
aKTMBHbIMM SJieMeHTaMM aHTSHH. 

B aHTSHHOM yCTpofiCTBe BblCOKOHaCTOTHbie JIMHMM CBfl3M MOiyP SblTb 

BbinoJiHeHbi Ha BHyTpeHHefi noaepxHOCTH Bcex rpaneii Kopnyca b Mi/iKponojiocKOBOM 
kicnojiHeHMM, a ynpaa/ifiiotiJiMe jimhuh cb5^314 MoryT 6biTb BbinojineHbi na BHyTpenneM 
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noeepxHocTM TopMOBofi rpaHii m no MeHbiueii Mepe oahoii 6oKOBoi) rpaHii Kopnyca. 

BbinojiHeHwe rpaHeii Kopnyca M3 flMajieicrpMMecKMX nnacTMH c 
MeTaJUiti3iipoBaHHoii BHeiuHeM noBepxHOCTbio, nap^ KOTopovi pa3Meu4eHbi c saaopoM 
rmociaie aKTiiBHbie dJieMeHTbi njiawapHbix aHxeHH, nosBOJinjio ncnojibsoBaTb 
BHeiuHMe noBepxHocTM oAHOBpeMeHHO b KanecTBe pecfDneiaopoB aHreHH 14 o6u4(ix 

JIMHMW CBfl3M, a BHyipeHHWe nOBepXHOCTM njiaCTMH - flrifl (})OpMMpOBaHMfl Ha HI4X 

aHTeHHoro KOMMyraTopa, ynpaBJi5)K)Li4iix JiMHMfi CBfi3M, BbicoKonacroTHbix jiuhmm 
cb;i3(4 c corjiacyjomnMM ycTpoMCTsaMn b MUKpononocKOBOM ncnoriHeHMM m flpyrwx 

3JieKTpOHHblX KOMHOHeHTOB HO TeXHOJIOmM, l4CnOJlb3yeMOM pj}^ 113rOTOBJieHMA 

OAHOCJiOMHbix nenaTHbix n/iar, mto 3HaHMTejibHo ynpouiaeT KOHcrpyKquK) aHxeHHoro 

ycrpof^CTBa, n03BOJi;]eT yMGHbUJl/ITb KOJIMHeCTBO erO KOMnOHeHTOB, HCIOllOMtlTb 

pyHHbie onepat4Mi4 npii c6opKe aHTeHHoro ycTpoMCTBa, raK KaK coeAiiHeHiie b 
Kopnyc MeTajinii3i/ipoBaHHbix c BHeiuHew noBepxHocru n/iacTHH m aneiapuHecKoe 
coeAMHeHMe c4)opMMpoBaHHbix Ha BnyrpenHMX noBepxHocrnx njiacTMH ni^HMii CBfi3M 
ocymecTBJifljoT npocTOM nawKOM no pe6paM nnacxuH. 

Ha KsyHflpPi m 6oKOBbix rpan^x Kopnyca c BHeuiHew cropoHbi MOTKej 6biTb 
AonojiHi/iTejibHO ycTanoBJieH c noMOiMbio ajieMeHTOB Kpennenn^i c 3a3opoM m 
napajiJiejibHO eih no MeHbUiei^ Mepe oai^h nnocmih aKJiiBHbiii aneMeHT njianapHoji 
HanpaBjieHHOM aHTeHHbi, npM 3tom aKTMBHbie ojieMeHTbi aHreHH, pacnojio>KeHHbie 
Ha of\Hovi rpann Kopnyca, pasHecenbi OTHOcMTenbHo APyr APyra BAOJib ocu Kopnyca, 
MTO no3BOJifleT cy3i4Tb fifnarpBMMy nanpaBJieHHOCTM b BepTHKanbHof) nnocKOCTM, 
npn 3T0M Ha BHyrpeHHeM noaepxHOCTM Ka>KAo(i 60KOBO&1 rpanii Kopnyca MO>KeT 6biTb 
BbinojineH ffienvnenh MOUtHOCTM b bhab OTpe3KOB MMicponojioGKOBoii jimhi/im, Hepe3 
KOTopbiM aHTeHHbiii KOMMyxaTop coeAtiHen c ynoMfinyrbiMM aiaiiBHbiMM 
3neMeHTaMM aHxeHH. 

B 3a5iBJineM0M aHTeHHOM ycrpoMCTBe Ha topuobom rpanvt Kopnyca c 
BHeujHefi CTopoHbi M0>KeT 6biTb ycTaHOBJieH c noMOLJ^bK) 3JieMeHTOB KpenjieHMH c 



3a3opoM M napajuiejibHO eih nnocmih aKTi^BHbiii aiieMeHT nnaHapHOM HanpaeneHHoit 
aHTeHHbt, pe4>jieiaopoM KOTopoM cJiy>KuiT MeTajuiii3i4poBaHHa5i BHeujH5i;i 
nosepxHOCTb Topuosofi rpaHW. npn 3tom aHTeHHbiw KOMMyraxop noflKnrcmeH k 
aKTMBHOMy sxieMeHTy nocpeACTBOM BbicoKOHacTOTHOM JiMHMM CB^3M. B 3TOM cjiynae 
noflBJi5)eTC5i B03M0)KH0CTb 34>ct)eKTi/iBHOM pa6oTbi ycTpoMCTBa B HanpaBJieHMii, 
nepneHAvtKyJi^ipHOM ocHOBaHnio ycrpoi^cTBa. 

VcTaHOBneHHbiii Ha topmobom rpaHM Kopnyca aHreHHoro ycrpoiicTBa 

ynOMflHyXblM aKTMBHblW aJieMSHT MO>KeT 6blTb BbinOJIHeH B BMfle AMCKB, HTO 

no3BOii$ieT oSecneMMTb Jiysiuee comacoBaHne njioutaA^ aiatiBHoro 3iieMeHTa c 
ruiOLitaAbio pectDJieKTopa. 

3jieMeHTbi KpenJieHi45? aicniBHbix 3JieMeHTOB n/iaHapHbix HanpaBJieHHbix 
aHxeHH Moryr 6biTb BbinojiHeHbi, HanpkiMep, b bmab lUTbipevi. 

CoeflMHeHne aKTHBHoro ajieMeHxa Ka>KAOM aHTGHHbi c BbicoKonacTOTHOM 

JIMHMeM CB»3M MO>KeT 6blTb 06pa30BaH0 OAHI4M 143 ynOM^lHyTblX LUTbipeM, 
BbinOJIHeHHbIM 3JieKTpOnpOBOA^lI4V1M VI l130J1MpOBaHHblM OT MeTai1Jll43l4pOBaHHOl1 

BHeuiHeih noaepxHOCTM Kopnyca. 

TaioKe coeAMHeHiie aiawBHoro ajieivieHTa Ka>KAOM aHTeHHbi c 

BblCOKOHaCTOTHblMtl JII^HM^MH CB5^31^ MO>KeT 6blTb 06pa3OBaHO AByMfl LUTbip^IMM, 
BbinOJIHeHHblMM 3JieKTpOnpOBOAHLL|l4MM, 1430J1MpOBaHHblMI4 OT MeTaJ1J1l43l4pOBaHHOM 

BHeujHeM noBepxHOCTM Kopnyca n 3neKTpi4HecKi4 coeAi^HeHNbiMn c aKTiioHbiM 
3JieMeHT0M aHTeHHbi B TOMKax, pacnorio>KeHHbix Ha opToronanbHbix np5iMbix, 
npoxoA^LAMX Hepe3 uenTp aKTHBHoro 3JieMeHTa, npn 3tom Ha BHyrpeHHeM 
noBepxHocTM Ka^KAOM rpaHM BbinojiHeHbi coeAiiHeHHbie nocneAoaaTejibHO 

AeJIMTeXlb MOLMHOCTM 14 Cf^aSOBpaiAaTeJIb B BMA^ OTpe3KOB MHKponOJ10CKOBO£l J1HHI4I4, 

Hepe3 KOTopbie aHTeHHbm KOMMyTaTop coeAWHen c aiai4BHbiMM 3JieMeHTaMii 

BHTGHH. 

TaKoe pa3MeLJ4eHi4e lUTbipeii oTHOCMTejibHO ueHTpa aKruBHoro sneMeHTa 
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no3BOJi5ieT npMHMMaTb cMman c pasHoi) noji^pMsauMefi m yMeHbuji/iTb 
HepaBHOMepHOCTb MyBCTBMTenbHocT&i aHTeHHbi B 3aBMCMMocTi/i OT ee nOJ10}KeHMfl. 

Bjiok ynpaBJieHM5i aHTBHHbiM KOMMyraTopoM MO>KeT 6biTb pasMeiiieH BHyrpw 
Kopnyca aHTeHHoro ycrpoMCTBa, mto no3BOji5ieT CAenaTb ycTpoHcTBO 6onee 

KOMnaKTHblM. 

ripM 3T0M 6noK ynpaexieHi/iH aHTeHHbiM KOMMyraTopoM MO>KeT 6biTb 
ycTaHOBJieH Ha ocHOBaHMii, a Kopnyc aHTeHHoro ycrpoMCTBa MO>KeT 6biTb 
ycTaHOBJieH hb ocHOBaHHn, Hanpuwep, c noMombK) sjieiapuwecKnx pa3i>eMOB, k 
KOTopbiM npMCoeAi^HeHbi BbiBOAbi ynpaBJi5iK:>ii4iix JiMHMi) cb^3ii aHTeHHoro 
KOMMyraropa. 3to laioKe nosBOJifieT ycKopwTb m ynpocTHTb c6opKy aHTeHHoro 
ycTpoMCTsa. 

Kopnyc aHTeHHoro ycTpoMCTBa MO>KeT 6biTb BbmojiHen b c|3opMe npaBMJibHOM 
npHMoCi npM3Mbi. B 3tom cjiynae KOHCTpyKTi/iBHoe BbinoiiHeHi/ie Ka>K/io(i rpanvi 
M0)KeT 6biTb oflMHaKOBbiM, HTO TaioKe ynpoLLtaeT npouecc M3roTOBJieHkifl 14 g6opkh 
aHTeHHoro ycTpoficTBa. 

Bjiok ynpaajieHMn aHTennbiM KOMMyTaTopoM no3BOJineT aHTeHHOMy 
ycTpo^icTBy paSoTBTb b pa3JiM4Hbtx pe>KMMax: BceHanpaBJieHHOM pe>KiiMe, pe>Ki4Me 
GKaHiipoBaHM5? v\ CTauMOHapHOM HanpaaneHHOM pe>KMMe. flpii 3tom aHTennbiM 
KOMMyTaTop Mo>KeT noAKnK)HaTb na npweM-nepeflaHy KaK OTfle/ibnyio aHTenny, TaK 
OAHOBpeMeHHO f\Be m 6onee anTenn, hto no3BOJi;ieT tisMenfiTb KOH4)MrypaLii/iK> 
AnarpaMMbi HanpaB/ieHHOcrti aHTennoro ycTpoi^cTBa. 

riocTaBJieHHa^i 3aAaMa peujaeTC^i TaioKe Teiwi, mto b aHTennoM ycTpoiicTBe 
MO>KeT 6biTb Mcnojib30BaHa njianapHa^i nanpaBneHHa^i aHTenna, KOTopan BKnioMaeT 
AM3JieiCTpMHecKyK) nnacTMHy, Ha KOTopoM ycTanoBnen c noMou4bK) aneMeHTOB 
KpenjieHMfi c 3a3opoM u napa/iJie/ibHO eiA unocmih aKTMBHbifi aneMeHT aHTennbi, a 
o6pau4eHHa5i k ynoM^HyTOMy aKTMBHOwiy sjiewieHTy noaepxHocTb ynoM^inyToi) 
nnacTMHbi MeTaiuii/i3kipoBaHa m cnyymr pecfDJieicropoM aHTennbi, np\A 3tom 



ynoMHHyrbie s/ieMeHTbi KpenneHUfl Bbino/iHeHbi b ewfle luxbipeM M3 rejia aKTMBHoro 
dJieMeHTB aHTeHHbi nyreM ero npoceHKH c nocjieAyioutiiM OTni6oM. 

■ 

TaKoe BbmojiHeHne nnaHapHOM aHxeHHW yMeHbLuaex KOJiMMecxBO 
KOMnoHeHTOB M AonojiHMxejibHO ynpoinaer npoqecc naroTOBJieHUfl aHTeHHbi. 

B nnaHapHOM HanpaBJieHHow aHreHhe oamh m3 ynoMAHyrbix urrbipeM MO>KeT 
6biTb MaojinposaH or MeTajiJinanpoBaHHoCi noBepxHOcru ynoMAHyroM nnacTHHw m 
npeAHaaHaneH aji« noflioiJOMeHMfl k BbicoKOMacroTHoCi jimhmm cbasm, KOTopa^ MO>KeT 

BbinOJlHeHa B MMKponOJlOCKOBOM MCnOJlHeHWM Ha nOSepXHOCTM flUSJieKTpHHeCKOM 
n/iaCTMHbl, npOTI1BOnOJ10>KHOil MeTaJ1J1M3kipOBaHHOM nOBepXHOCTM. 

B njianapHOM HanpaBjieHHOM aHTenne ABa M3 ynoM^Hyrbix LUTbipew Moiyr 

6blTb l430J1l4pOBaHbl OT MeTaJlJ1M3MpOBaHHOM BHeiUHeM HOBepXHOCTM ynOM5lHyTOM 

anacTMHbi, pacnojio>KeHbi Ha oproroHajibHbix np^Mbix, npoxoAflinnx Hepe3 qenrp 
aKTMBHoro aneweHTa m npeAHa3HaMeHbi aji« noAKnioMeHM^i k BbicoKOwacTOTHbiM 

JlMHMflM CBfl3M. HpH 3TOM Ha nOBepXHOCTM ynOM5iHyTOM nxiacTMHbi, 

npoTi/iBonojio>KHOM MeTajiJiM3MpoBaHHofi noBepxHocTM. Moryr 6biTb Aono/iHwrenbHo 

BbinOJIHeHbl B MMKponOJIOCKOBOM MCnOJIHeHMM HOCJieAOBaTeJlbHO COeAMHeHHbie 

BbicoKOMacTOTHbie JIMHMM CB513M, A^JiMTejib MOU4HOCTM M c}Da30Bpau4aTejib, K 

KOTopoMy noAKJiioMeHbi ynoM^Hyrbie liiTbipw. 

SaflB/iflSMoe M3o6peTeHMe noficH^ieTcn rpacjjMHecKMMW MarepManaMM, rAe: 
Ha (t)Mr. 1 M3o6pa>KeH bma c6oKy na anreHHoe ycrpoMCTBo c KopnycoM b bmas 

TpeyrojibHoK npM3Mbi m c rpeiviH HanpaBJiennbiMM nnanapHbiMM anreHHaMM; 

Ha (t)Mr. 2 noKa3aH bma CBepxy na anreHHoe ycTpowcTBO, M3o6pa>KeHHoe na 
ct)Mr. 1; 

Ha cfiMr. 3 npMBGAeH bma c6oKy na anreHHoe ycTpoMCXBo c KopnycoM b BMAe 
npasM/ibHOM npflMoyrojibHOM npM3Mbi m c nfiTbK) HanpaBjieHHbiMM nnanapHbiMM 
aHTennaMM; 

Ha cfjMr. 4 M3o6pa>KeH bma CBepxy na anreHHoe ycrpoMcrBO, M3o6pa>KeHHoe 
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Ha 4>iir. 3; 

Ha <t)Mr. 5 noKasaH bma c6oKy Ha aHTennoe ycrpoMCTBO c KopnycoM b BWfle 
npaBi/iJibHOM np^iMoyrojibHOM npusMbi ti c AeBATbio HanpaBxieHHbiMM n/iaHapHbiMM 
BHTeHHaMM (c MacTMHHbiM pa3pe30M HO A-A); 

Ha 4)Kir. 6 npMBeAeH bma caepxy Ha aHTennoe ycrpoiicTBo, ii3o6pa>KeHHoe Ha 
4)iir. 5; 

Ha 4)Mr 7 M3o6pa)KeH bma csepxy na njianapnyK) HanpaBJieHHyio anreHHy; 
Ha 4)i4r. 8 noKa3aH bha c6oKy na njianapHyK) nanpaBJieHHyio aHxeHHy b 
pa3pe3e no B-B; 

Ha ct^ktr. 9 noKasan bma cnepeA^ na aKXMBHbifi sneMenT HanpaajieHHOM 
nnaHapHOM anreHHW c a/ieMeHxaMM KpenxieHUfl b bma© lUTbipeCi, BbinojiHBHHbix 
npoceMKOM (nep^ onepaqMeii i/ix otiviSkm); 

Ha 4)Mr. 10 npMBeAen bma cSoicy na aKTMBHbiw ajieMenr HanpaBJieHHOw 
njianapHoii aHxeHHW, M3o6pa>KeHHbiM na c{)Mr. 9 (nocne oxmSKM LUTbipew); 

Ha 4)Mr. 11 noKasBH bma na BHyrpenHfoio noBepxHOCTb nnacTMHbi oahom M3 
6oKOBbix rpaneM Kopnyca c ABywifl aKXMBHbiMM ajieMeHTawM aHTSHH npM noABOAe 

MOLMHOCTM K ORHOih TOMKe aKTMBHOPO 3JieMeHTa aHTeHHbi; 

Ha 4)Mr. 12 noKa3aH bma Ha BHyrpeHHiOK) noBepxHocTb n/iacTMHbi oahom m3 
6oKOBbix rpaneM Kopnyca c AByMn aKTMBHbiMM aneMBHTaMM aHxeHH npM roaboab 

MOLUHOCTM K AByM TOMKBM aKTMBHOPO aJIBMeHTa aHTeHHbi; 

Ha ct)Mr. 13 npMBeAen bma hb BnyrpenHiOK) noBepxnocTb nnacTMH 6oKOBbix 
rpaneM Kopnyca, MsroTOBJiennbix b BMAe oahom nenaTnoM nnaTbi c 
€|3pe3epoBaHHbiMM KBHaBKaMM (nepoA M3rM6oM ee no djpoptAe npMSMbi); 

na cjjMr. 14 noKasan bma na BHyTpennioio noaepxHocTb topliobom rpaHM 
Kopnyca. 

SaflBxifleMoe aHTennoe ycTpoMCTBo b npocTeMiueM cjiyHae (cm. 4)Mr. 1 m 
4)Mr. 2) BKnioMaeT TpM nxianapHbie nanpaBJiennbie aHTennbi 1 (b A^Tanfix cm. djpvir. 7 
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11 4)iir. 8), Ka}KAa5i 143 KOTopbix BbinoJiHeHa b SMAe /VAsneiapmecKOVi n/iacTMHbi 2, hb 
KOTopoM c noMOLUbK) 3JieMeHT0B KpenjieHi45i 3, 4 ycraHOBJieH c aaaopoM m 
napanjiejibHO eih nnocmiA aicrkiBHbifi ajieMGHT 5 aHTeHHbi 1. 06paLiieHHa5i k 
aKTMBHOMy ajiBMeHTy 5 noaepxHOCTb njiacTMHbi 2 MeTajijiMSiipoBaHa 11 cjiy>KMT 
pec|)JieKTopoM 6 aHTeHHbi 1. flJiacTUHbi 5 coeAMHenbi no pe6paM raK, mto oGpaayioT 
6oKOBbie rpaHM 7 ycTaHosneHHoro Ha ocHOBaniiki 8 Kopnyca 9 b dpopMe np^^Moii 
Tpeyro/ibHOM npMSMbi c MeTanjitisMpoBaHHOM BHeiuHeii noaepxHocTbio. 

Ha TopMOBOM rpaHM 10 Kopnyca 9, BbinonneHHOM b BUfle Ana/ieiapHHecKOM 
ruiacTUHbi 11c MeTajumsMpoBaHHOM BHeuine^^ noaepxHOCTbio (cm. (jpvir. 3 - cf^Mr. 5), 
Mo>KeT 6biTb TaioKe ycTBHOBJieH c aasopoM m napaji/iejibHO ei/i aKTMBHbm ajieMGHT 

12 nnanapHOM HanpaajieHHOM anjenHbi 13, pec|)neKTopoM KoxopoM cny>KMT 
ynoMfinyrafi MeTajinMSMpoBaHHafi noaepxHocTb njiacTMHbi 11. AKTtiBHbiM aneMeHT 
12 MOKex 6biTb BbmonneH b bmab AUCKa (cm. djpvw. 6). TopqcBa^i rpanb 10 mokbt 
MMeTb 4)opMy JiK)6oro npaBkiJibHoro MHoroyronbHiiKa, b saBMCMMOCTW ot MMCxia 
6oKOBbix rpaHeii 7 Kopnyca 9. 

Ha BHyrpeHHeM noaepxHOCTH Ai^d^eiapMHecKofl njiacruiHbi 11 TopuoBofi 
rpaHM 10 (cm. c}}iir. 14) noMeuieH aHTeHHbiM KOMMyrarop 14. KoMMyrarop 14 c 
noMOLi4bK) ynpaBJifiioLMMX jimhum cb;i3m 15 noAKnKDMen k 6noKy 16 ynpaBJienufi 
KOMMyraropoM (cm. c))i4r. 5), a c noMou^bio BbicoKOHacroTHbix jimhmm 17 coeAMHen c 
aicriiBHbiMM 3JieMeHTaMi4 5, 12 n/ianapHbix aHTeHH 1, 13 cooTBercTBeHHo. 

Ha 6oKOBbix rpaHfix 7 mokst 6biTb ycraHOBJieHO no abb aKTMBHbix 3JieMeHTa 
5 (cm. 4>Mr. 5), pa3HeceHHbix APyr OTHocMTeiibHO Apyra BAOJib ocm Kopnyca 9. B 
3T0M cjiynae na BHyrpeHHeft nosepxHOCTM njiacxMHW 2 Ka>KAOM 6okobom rpann 7 

BbinOJIHfllOT A^JII^TeJlb MOU4HOCTI4 18 B BMAe OrpeSKOB MklKponOJIOCKOBOCi JIMHMM 19. 

3jieMeHTbi KpenneHii5i 3 ycTanoBJieHbi b ueHrpa/ibHoCt Hacm aKTMBHbix 
3JieMeHTOB 5, 12, a 3JieMeHTbi KpenjieHn^i 4 ycraHOBJieHbi b nep\Acjpep]APiHoih mbctm 
aKTHBHbix aneMeHTOB 5, 12. 3jieMeHTbi 3, 4 Moryr 6biTb BbinojineHbi pa3JiMMHOM 
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(|)opMbi, HanpMMep, b BHAe mrbipeCi. OjieweHTbi 4 BbinojiHjjioT 
3JieKTponpoBOAnii4i/iMii M M30JiMpoBaHHbiMM OT MeTannii3MpoBaHHofi BHeiuHeii 
noeepxHocTM Kopnyca 9. Oamh KOHeq uxThip^ 4 coeAMHeH c BbicoKOMacTOTHOw 
jiMHweM cBfi3M 17, 3 flpyroM KOHeu uiTbipfi 4 coeflMHeH c aKTMBHbiM aneMeHTOM 5 

BHTeHHW 1 (Ha 60K0BblX rpaH5iX 7) M C aKTMBHbIM OJieMeHTOM 12 aHTGHHW 13 (Ha 

TopMOBOM rpaHM 10). 

AKTMBHbie aneMeHTbi 5, 12 Moryr 6biTb coeAHHeHbi urrbip^iMii 4 c 
BbicoKOMacTOTHbiMM iiMHM5iMM cBfl3M 17 B flByx TOHKax, pacnono>KeHHbix Ha 
opToroHajibHbix np^Mbix, npoxoAflU4MX nepea uenrp cooTBeTCTBenHO aiaMBHoro 
aneMBHTa 5, 12 (cm. cjjwr 12 - cfDi/ir. 14). B otom cnyMae Ha BHyrpeHHew 
noBepxHOCTM njiacTMH 2, 11 BbinonHHiOT AejinTexin moiuhoctm 18 m 
(JjasoBpainaTenn 20 BMfle OTpesKOB MUKpononocKOBbix jimhmm. 

C uejibK) ynpomeHMfi xexHOJioruM naroTOBJieHMfi aHxeHHoro ycxpoMCTBa 
LUTbipw 3 M 4 Moryr 6biTb waroTOBJieHbi m re/ia caMoro aioMBHoro ajieMeHxa 5, 12 
(cm, cjDnr. 9, cJ)Mr. 10) nyreM npoceMKH cJ^nrypHbix naaoB 21 c nocneflywuiuM 
OTraeoM no/iyneHHbix jienecTKoa 22 c o6pa30BaHMeM us hmx ujTbipeii 3, 4. LUTbipn 
3, 4 saKpenjiflioT Ha rpaHflx 7, 10, HanpwMep, nawKOM mx KOH140B, nponyii4eHHbix 
Hepea OTBepcTO5i 23 b njiacrwHax 2,11. 

Bjiok 16 ynpaaneHMH aHrennbiM KOMMyraropoM 14 Mo>KeT 6biTb pa3Meu4eH 
KBK BHyrpn Kopnyca 9, xaK m ycxaHOBJien na ocHOBaHUM 8 (kbk noKaaaHO na (pv\r. 5). 
B nocneflHeM cnynae Kopnyc 9 MO>KeT 6biTb saKpen/ieH Ha ocHOBaHMH 8 c noMouibio 
ajieKTpuHecKMX pa3-beM0B 24 (cm. (pw, 5), k KoxopbiM npucoeflUHHiox BbiBOAbi 
ynpaBJiHKDUHMX jimhmA csmvi 15 aHxeHHoro KOMMyxaxopa 14. KoMMyxaxop 14 MO>Kex 
6bixb MsroxoBJieH c McnojibdoaaHMeM ai^oaob 25 (cm. (pw. 14). 

BbicoKOHacxoxHbiM CMma/i noAaiox na bxoa anxeHHoro KOMMyxaxopa 14 (cm. 
cjpinr. 14) Hepe3 comacyioutee ycxpoMCXBO 26. Ci/imajibi, ynpasnflioiiJiMe aHxennbiM 
KOMMyxaxopoM 14, noAaiox nepes pesMCXopbi 27, ct)opMMpyiou4Me ynpaB/wiioiMMe 
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noTBHLiMajibi Ha fluoAax 25. M3o6pa>KeHHbie Ha (jpvir. 11-14 Tonojion/iM neMaTHoro 
MOHTa>Ka npi4BeAeHbi b jimlub KaMecTse npwMepa, tbk kbk bo3mo>kho BbinojiHeHne m 
flpyrux Tonojiori/iti ajieKTpwqecKMx cxewi. BoKosbie rpaHW 7 Kopnyca 9 Moryr 6biTb 
M3roTOBJieHbi B BMAe oflHOM neHaxHOM njiaxbi (cm. 4)Mr. 13), b KOTopoM na 
BHyrpeHHew noBepxHOcru BbinojiH5iiOT KanaBKu 28 (Hanpniwep, ct^peaepoBaHweM), no 
KOTopbiM oxmeaioT 6oKOBbie rpanw 7, o6pa3y;i Kopnyc 9, noc/ie wero npoMSBOA^T 
naMKy no pe6paM rpaneM 7. 

MaroTOBJieHue anreHHoro ycTpoMCTBa MO>KeT 6biTb nonHocTbK) 
aBTOMaTMSMpoBaHO. Ha Bbino/iHenHbie b BUfle nenarnbix nnax rpann 7, 10 Kopnyca 
9, ycTanaB/iMBaioT aiaMBHbie ajieMeHTbi 5, 12 aHxeHH 1,13 m pafliioKOMnoHeHTbi 25, 
27 aHTeHHoro KOMMyraxopa 14, KOTopbie npwnaMBaiOT, HanpuMep, MexoflOM 
BOJiHOBOM nawKM. TopMOByK) rpsHb 10 m 6oKOBbie rpanw 7 cKpenji5iK)T Me>KAy co6om, 
HanpwMep, naMKOM, KaK MMHMMywi, b Mecxax cxbiKOBKM BbicoKonacxoxHbix 17 m 
ynpaB^ioLLiMX 15 jimhmm cb5R3M. TeM cawibiM o6ecneHMBaK)x MexaHMwecKoe 
coeflMHenwe rpaHew 7, 10 m ajieiapMHecKoe coeflMHeHMe jimhmm cbji3m 17, 15. 
CoeflMHeHwe anxeHHoro KOMMyxaxopa 14 c 6jiokom 16 ynpaBJieHM5i KOMMyxaxopoM 
M 0 npMeMonepeAaK)inMM ycxpoMCXBOM (Ha <|)Mrypax He noKa3aH) MO>Kex 
ocymecxBJiflxbCfl, nanpMMep, npM noMomw pa3T»eM0B 24. BnoK 16 ynpasneHMfl 
KOMMyxaxopoM 15 M npMewionepeAaioinee ycxpoMCXBO Moryx pacnojiaraxbc« na 
ocHOBaHMM 8 m/mjim b noJiOM Kopnyce 9 anxeHHoro ycxpoiicxBa. 

SaflBJifieMoe aHxennoe ycxpoMcxBO pa6oxaex cjieAyioiUMM o6pa30M. Bjiok 16 
ynpaBjieHM5i KOMMyxaxopoM ct)opMMpyex CMmajibi, Koxopbie Hepe3 ynpaBJifljoiuMe 
JIMHMM cBfl3M 15 M pesMCxopbi 27 noAaioxc5i Ha anxeHHbiM KOMMyxaxop 14. B 
3aBMCMMocxM OX (J)opMMpyeMbix ynpaBn5iK)mMX noxeHMMajioB nnenM aHxennoro 
KOMMyxaxopa 14 Moryx ycxaHaB/iMBaxbcn b cocxo^HMe, npoBOA^Lqee mjim ne 
npoBOA^mee BbicoKOHacxoxHbiM cMman. KoMSMHauMM ynpaBJinraiUMX noxeHMManoB 
no3BOJi5iK)x comacoBaHHO noAKnionaxb k npMeMonepeAaK)Li4eMy ycxpoMCXBy Mepes 
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aHTeHHbIM KOMMyraTOp 14 H MUKpOnOJIOCKOBbie BblCOKOMBCTOTHbie J114HI111 CB513M 17 

no Bbi6opy no oahom mjim oAHOBpeMeHHO HecKOJibKO nuaHapHbix HanpaBJieHHbix 

aHTeHH 1, 13, \A3MeH^9{ TBM CBMblM KOHCt)MrypaL4MK) A^^^paMMbl HanpaBJieHHOCTM 

BHTeHHoro ycrpoMCTBa. HanpHMep, noAKmoMeHne bhtghh 1 TonbKo oahom ti3 
rpaHew 7 aHxeHHoro ycrpoMCTBa o6ecneHMBaeT npweM m nepeAany paAMocMmajiOB 
npei4Myu4ecTBeHHO b HanpaBJieHnn nepneHAMKyn^ipHOM sToih rpaHH. 
OAHOBpeMeHHoe noAKniOHeHi^e aHTeHH 1 TOJibKo AByx CMe>KHbix rpane^ 7 (mjim 
BHTeHH 1 M 13 rpanew 7 m 10) anieHHoro ycrpoCicTBa o6ecneHMBaeT 
npekiMyLMecTBeHHbie npiieM m nepeAany paAMociima/iOB b npoMe>KyTOHHOM 
HanpaBJieH(4M Me>KAy 3T14mi4 rpaHfiMH. OAHOBpeMeHHoe noAKmonent^e Bcex anreHH 
1 6oKOBbix rpaHevi 7 aHTeHHoro ycTpOMCTBa o6ecneHiiBaeT BceHanpaBJieHHbiA 
pe>KMM npneMa i/i nepeAani/i paAi^oci/irHajiOB npei/iMyutecTBeHHO b ropnaoHTanbHOM 

nJlOCKOCTM. 
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OOPMYJIA M30BPETEHM51 



1. Am-eHHoe ycTpoMCTBO c ynpaBJi5ieMoii fluarpaMMOw HanpaBJieHHocTM, 
BKHKDHaKDmee no MeHbuuew Mepe jpn nnaHapHbie HanpaBxieHHbie aHjeHHbi, kba^br 
m KOTopbix Bbino/iHeHa b bma© flMa/ieKxpuMecKofi njiacTUHbi, Ha KOTopow c 
noMOU4bK> 3/ieMeHTOB KpenjieHiifl ycTaHOBJieH c 3a3opoM n napanjie/ibHO eih 
nnocKMM aKTMBHbiM oJieivieHT ynoMflHyroM aHxenHbi, a o6pameHHa5i k aKXHBHOMy 
ajieiweHTy noBepxHOCTb ynoM^HyroM nnacTUHbi MeTajinnsnpoBaHa ii any>KMT 
pe4)JieKTopoM aHTeHHbi, npn 3tom ynoM^iHyrbie n/iacTUHbi coeflUHeHbi no pe6paM 
TaK, HTO oGpasywT 6oKOBbte rpaHU ycraHOBJieHHoro Ha ocHOBaniiM nonoro Kopnyca 

B C}}OpMe np51MOil npi43Mbl C MeTaJIJ1l13I4pOBaHHO£l BHeUJHePi nOBepXHOCTbK), 

TopMOBaa rpaHb Kopnyca BbinoxiHeHa b sufle fluaneKxpuMecKoii nnacTUHbi c 
MeTariJiM3i4poBaHHO&i BHeujHeM noaepxHOcrbK), Ha BHyrpeHHeii noaepxHOCTM 
TopuoBoti rpaHM Kopnyca pasMeinen aHTeHHbiPi KOMMyraxop, noAKniOMeHHbiM 
nocpeACTBOM ynpaBJifnou^MX JiMHuii) CB5i3ti k 6/iOKy ynpaajieHki^ aHTeHHbiM 

KOMMyraropOM V\ COeAl^HeHHblM C nOMOLMblO BblCOKOMaCTOTHblX JIUHllO 0Bfl3l^ G 
ynOMHHyTblMM aiCTHBHblMM 3JieMeHTaMM aHTSHH. 

2. AHieHHoe ycrpoMCTBO no n. 1, OTJiMHaiou4eecfl tsm, mto ynoM^inyrbie 

BblCOKOMaCTOTHbie JIUHMM CB9\3V\ BbinOJlHeHbl Ha BHyrpeHHeW nOBepXHOCTM Bcex 

ynoM5RHyTbix rpaneii Kopnyca b mukpohojiockobom McnojineHMM, a ynoM^iHyrbie 
ynpaBJi5iK)LLii/ie jii^hmm cb^sh BbinojiHeHbi Ha BHyrpeHHGM noBepxHocTM topmobom 
rpaHM i/i no MeHbiueii Mepe oahom 6oKOBoii rpann Kopnyca. 

3. AnreHHoe ycrpoiiCTBo no n. 1, OT/insaiomeecfl xeM, mto na Ka>KAOM M3 
6oKOBbix rpaHeCi Kopnyca c BHeujHeM CTopoHbi AonojiHurejibHO ycxaHOBJieH c 
noMOLAbK) ajieMBHTOB KpenjieHii5? c 3a3opoM m napajiJienbHo eih no Menbiuefi Mepe 
OAi^H njiocKviM aKTMBHbiM a/ieMeHT njianapHoii HanpaBnennoM aHTennbi, npn 3tom 
aKTMBHbie 3xieMeHTbi anreHH, pacnojio>KeHHbie na oahoK rpanw Kopnyca, pasneceHbi 



OTHOCMxejibHO flpyr flpyra Bflo/ib ocm Kopnyca, a Ha BHyrpeHHew noeepxHOCTM 
Ka>KAoii 60KOBOM rpaHM Kopnyca BbinojiHeH nenmeny M0114HOCT11 b bma© orpeaKOB 
MMKponojiocKOBOW JiMHMM, Hepes KOTopbiM aHTeHHbiM KOMMyraxop COeflMHeH c 
ynoMftHyrbiMM aiaMBHbiMM ajieMeHTaMM aHreHH. 

4. AHTeHHoe ycrpoMCTBO no n. 1, OTJii/iHaioLi4eec5i jew, mto Ha TopqoBOM 
rpaHM Kopnyca c BHeiuHeii CTopoHW c noMombK) oneMeHTOB Kpenjienufi ycraHOBJien 
c aasopoM m napa/uienbHO eR njiocKnw aKTMBHbiM aneMeHT n/ianapHOM 
HanpaBJieHHOM aHxenHbi, pecf^jieKTopoM KoropoM cny>KMT ynoMAHyrafl 
MeTajuiMsnpoBaHHafl BHeiUHflfl noBepxHocxb topmobom rpann, npn 3tom aHjenHbiM 
KOMMyrarop noflicnjoHeH k ynoMflHyroMy aiaMBHOMy oneMeHxy nocpeflCTBOM 

BblCOKOHaCTOTHObI J1MHI4M GB5i3k1. 

5. AHTGHHoe ycxpoMCTBO no n. 4, OTJii/iHaK)Li4eec5i tsm, mto 

* 

ycTaHOBJieHHbiM na TopqoBOM rpann Kopnyca ynoM^Hyrbifi aKTMBHbiw ajieMenr 
nnanapHofi HanpaBJieHHOM aHreHHbi BbinojineH b buirb ^i^cKa. 

6. AHTeHHoe ycrpowcTBO no JiK)6oMy m n.n. 1-5, OTnmaK)meec9\ tbm, mto 
3/ieMeHTbi KpenjieHM^ aKTMBHbix ajieweHTOB njiaHapHbix HanpaBJiennbix aHTenn 
BbinojiHeHbi B BMAe LUTbipe^i. 

7. AHTeHHoe ycxpoMCTBO no n. 6, OTJiwHaiouieecfl tgm, hto ynoMflnyroe 
coeAMHenne aKTMBHoro sneMeHxa Ka>KAOM aHjeHHbi c BbicoKOMacTOTHoft JiMHweft 

CBflSM 06pa30BaH0 OflHMM 1/13 ynOMfiHyTbiX LUTbipetl, BbinOilHeHHbIM 

ajieKTponpoBOflflinMM m MaojiwpoBaHHbiM ot MeTajiJiM3MpoBaHHOM BHeiiJHeii 
noBepxHOCTki Kopnyca. 

8. AHTeHHoe ycTpoMCTBo no n. 6, OTjiwHawuJieecfl Tewi, hto ynoM^HyToe 
coeflMHeHwe aKTMBHoro ojieMeHTa Ka>KflOM aHTeHHbi c BbicoKonacTOTHbiMM jimhwamm 

CB5i3M 06pa30BaH0 flByMfl M3 ynOMflHyTblX tUTbipeW, BbinOJlHeHHblMM 
3JieKTponpOBOA^L14MMI1 M M30J1(ipOBaHHblMM OT MeTailJ1l/13MpOBaHHOM BHeUJHe^ 

noBepxHocTM Kopnyca, npnneM coeflMHeHne stmx lUTbipew c ynoM^HyTbiM aKTWBHbiM 



s/iewieHTOM BbinojiHeHo b tohiox. pacnojio«eHHbix hb oproroHanbHbix npjiMbix, 
npoxoflflinMx Mepea ueHTp aKXMBHoro ajieMeHTa. npw stom Ha BH/rpeHHefi 

■ 

noBepxHocTM Ka>Kflo« rpaHM sbinojiHeHbi coeflUHenHbie nocneflOBarejibHo 
Ae/iMTejib MomHocTM M ct)a30BpamaTe/ib b eme orpesKOB MMKpononocKOBOfi jimhmm. 
Mepea KOTopwe aHTeHHbi« KOMMyrarop coeflMHen c aicTMBHbiMM a/ieMeHTawM 
ynoMAHyrbix aHTeHH. 

9. AHTeHHoe ycxpoftcTBo no n. 6. oxnuMaiomee Tew. mto ynoMnHyxbie 
lUTbipM BbinojiHeHbi m rejia aKTMSHoro sjieweHTa nyreM ero npocesKw c 
nocneAytoLLfMM OTm6oM. 

10. AHTeHHoe ycrpoCicTBo no n. 1, OTJiMMaiomeecfl tsm, mto 6jiok 
ynpaBJieHMji aHxeHHbiM KOMMyraTopoM pasMemen BHyrpw ynoMAHyroro Kopnyca. 

11. AHTGHHoe ycTpoMCTBo no n. 10, OT/iMHaioineecn rew. hto ynoMAHyrbiK 
6/ioK ynpaBJieHMJi aHxenHbiM KOMMyraropoM ycTanoB/ieH Ha ocHosaHMM. a Kopnyc 
ycraHOBJieH Ha ocHOBaHnw c noMombio ajieicrpuwecKi/ix paateMOB, k KoropbiM 
npMcoeAMHeHbi BbiBOflbi ynpasjifliouiMX jimhmm cBflSM aHTCHHoro KOMMyraropa. 

12. AHTSHHoe ycTpoficTBo no n. 1, OTJiwMaiOLMeecji tgm, hto Kopnyc 
BbinojiHen b (popue npaBUJibHoCi npflwofi npnawbi. 

13. n/ianapHaji HanpasjieHHafl aHTCHHa, BJcnioMaiou4afl flua/ieiopMHecKyK) 
n/iacTMHy. na KOTopofi ycTanoB/ieH c nowombio ajieMSHTOB KpenjieHMJi c aasopoM vi 
napajuiejibHO efi nnocKufi aKTMBHbi« ajieiwieHT aHTenHbi. a o6paii4eHHafl k 
ynoMflHyroMy aKTMBHOMy a/ieweHTy noBepxHocTb ynoMAHyTofi njiacTMHbi 
MeTajTJiM3MpoBaHa m cny>KMT pecjjjieicropoM aHTeHHbi. npn stom ynoMflnyTbie 
a/ieivieHTbi KpenjieHi/m Bbino/iHeHbi b bmac lurbipeCi m3 Te/ia aicrnBHoro ajieiwieHTa 
aHTeHHbi nyrew ero npocsHKM c nocn^yioii4MM OTrwOoM. 

14. AHTOHHa no n. 13, OTJiMMaioii4aflCfl Tew, hto oamh m3 ynoMAHyrbix 
uiTbipew M30JiMpoBaH OT MeTa/uiM3MpoBaHHoii noeepxHocTM ynoMflHyTOM njiacTMHbi 

M npeflHa3HaHeH aha nOAKniOHeHMJJ K BblCOKOHaCTOTHO« JIMHMM CBfl3M. 



15. AHTeHHa no n. 14, OTJinMaiomaflCfl xeM, hto hb noBepxHocTw 
ynoMflHyroM njiacTWHbi. npoTMBonojio>KHOM ivieTajiJiM3MpoBaHHo« noeepxHocTM. 
AonojiHMTejibHo sbino/iHeHa sbicoKOMacTOTHa^ jimhmh ceflsn a MUKpono/iocKOBOM 

MCnOXlHeHMM, K KOTOpOM nOflKTIIOMeH ynOMflHyTbIM UJTbipb. 

16. AHTeHHa no n. 13, OTJiMHaioinaflc« xeM, hto ABa M3 ynoM^HyTbix 

lUTbipefi M30JlMpOBaHbl OT MeTaJlJlMSMpOBaHHOM BHeiUHeil nOBepXHOCTM ynOMflHyTOM 

nnacTMHbi, pacnono>KeHbi na opToroHajibHbix npjiMbix, npoxoA«u4MX Hepea qeHTp 
aianBHoro aneweHTa m npeAHaaHaneHbi ajia noflicnioMeHMfl k BbicoKonacTOTHbiM 

JlUHMflM CBH3I1. 

17. AHTGHHa no n. 16, OTJiMMaiou4a5i tbm, mto hb noaepxHOCTM ynoMAHyToCi 
nnacTMHbi, npoTMBonono>KHOM MeTajuiM3MpoBaHHOM noBepxHocTM, AononHMTejibHO 
BbinojiHeHbi nocjieflOBaTejibHo coeflWHeHHbie BbicoKOMacTOTHbie nmm cBfl3M, 
AejiMTe/ib MomHOCTM M 4>a30Bpau4aTejib b MMKponojiocKOBOM McnojiHeHMM, npn 
3T0M K nocjieAHeMy noAKnioMeHbi ynoM^HyTbie lUTbipn. 



AHTEHHOE YCTPOI^ICTBO C ynPABJlflEMOl?! fll/lArPAMMOC^ 
HAnPABJlEHHOCTM M n/TAHAPHAfl HAHPABJlEHHAiR AHTEHHA 




AHTEHHOE YCTPOflCTBO C ynPAB/15REMOPi AHArPAMMOd 
HAnPABJlEHHOCTM M nJlAHAPHA^l HAHPABJIEHHAJI AHTEHHA 





AHTEHHOE yCTPOC^CTBO C ynPABJli^EMOCi flMATPAMMOti 
HAnPABJlEHHOCTM M rUlAHAPHAfl HAHPABJIEHHAJI AHTEHHA 




Onr. 5 



AHTEHHOE YCTPOI^ICTBO C ynPABJlJIEMOl?! flMArPAMMOPl 
HAnPABJlEHHOCTM M nJlAHAPHAfl HAHPABJlEHHAfl AHTEHHA 




<Diir. 7 



Our. 8 



AHTEHHOE yCTPOI^iCTBO C ynPABJl^IEMOf^ flMArPAMMOPl 
HAnPABJlEHHOCTM M HJlAHAPHAil HARPABJlEHHAfl AHTEHHA 




0Mr. 9 



Our. 10 



AHTEHHOE yCTPOI?ICTBO C ynPABJlfiEMOi;^ flMArPAMMOft 
HAnPABJlEHHOCTM M nJlAHAPHAfl HARPABJlEHHA^i AHTEHHA 




AHTEHHOE yCTPOI?ICTBO C ynPABJl^EMOC^ flMArPAMMOf^ 
HAnPABJlEHHOCTM M HJIAHAPHAJI HAHPABJlEHHAfl AHTEHHA 




PEOEPAT 

AHTEHHOE yCTPOMCTBO C yPPABJlflEMOI/l flMAPPAMMOfl 
HAnPABJlEHHOCTM M nnAHAPHA51 HAHPABJlEHHAfl AHTEHHA 

M3o6peTeHMe othocmtca k aHTeHHbiM ycTpoMCTBaM, ncnojibayeMbiM b 
6ecnpoBOflHbix jioKanbHbix cbtox cbasm. AnjeHHoe ycTpoKcTBO BKJiioMaeT 
n/iawapHbie HanpaBJieHHbie aHTeHHbi (1), Ka>i<Aa5i m KOTopbix BbinojiHeHa b bma© 
flM3JieKTpMMecK0M nnacTMHbi (2), Ha KOTopoii ycTaHOBJieH aKTHBHbiw sneMeHT (5) 
aHTeHHbi (1). 06paineHHafl k aKTMBHowiy aneMeHjy noBepxHOCTb nxiacTMHbi (2) 
MeTajiJiMsnpoBaHa m cjiy>KMT pe4)JieKTopoM (6) aHTeHHbi (1). HjiacTUHbi (2) 
coeflMHeHbi no pe6paM TaK, hto o6pa3yK)T 6oKOBbie rpaHM nojioro Kopnyca (9) 
ycTpoKcTBa. TopuoBaH rpanb (1 0) BbinojiHena b Bi/iAe fluaJieicrpiiMecKOM nnacTMHbi 

(11) C MeTaJlJlM3MpOBaHHOM BHeUJHeM nOBepXHOCTbK) M MO>KeT TaiOKe MMeTb 

aKTMBHbi« sjieMeHT (12) aHTeHHbi (13). Ha BHyrpeHHefi noBepxHOCTM topuobom 
rpaHM (10) Kopnyca (9) paswemeH aHTennbiw KowiMyTaTop (14), noAKnioMeHHbiM k 
6noKy (16) ynpaajieHMfl KOMWiyTaTopoM m coeAMHeHHbiii c aKTMBHbiMM aneMeHTawiM 
(5) aHTeHH (1), AKTMBHbiM olneNieHT (5) KpenwTCfl c noMoiAbK) uiTbipew, 
BbinojiHeHHbix M3 jena aKTMBHoro sjieMenTa (5) nyTeM era npoceHKM c 
nocneAyK>Li4MM oTm6oM. MsoSpeTenne no3BOJi5ieT ii3roTaBnMBaTb npocTbie m 
AeiueBbie KOHCTpyKquM aHTeHH m aHTennbix ycTpoMCTB na ocHoae nenaTHbix nnaT m 
MCKHiOHMTb npMMeHeHwe pyMHbix onepauMM npw mx wsroTOBneHi/iM m c6opKe. 
2 H. n., 15 3. n., 14 wnji. 



